ABSTRACT Analyses of patient delays in seeking treatment for tuberculosis (TB) provide useful evidence for national TB control programmes. The objectives of this study in Gezira State, Sudan were to estimate the extent of, and factors associated with, pulmonary TB patient delay in accessing care. A cross-sectional phase was conducted to determine the length of delay, followed by a nested case-control phase comparing patients delaying above or below the median time. The mean patient delay was 27.2 days, median 4 days (range 0-365 days). There were no significant differences between case and control groups in terms of age, sex, marital status, educational level or smoking status. However, patients living in urban areas, with low income status and who were housewives or unemployed were more likely to delay. Also patients with a history of contact with a TB patient, those who suspected TB and those with a history of chronic obstructive pulmonary disease were more likely to delay.
Introduction
Tuberculosis (TB) is still a major cause of death in both developed and developing countries [1] . In 2005, 12 million new cases of TB were identified, an almost 60% increase from the estimated number of cases in 1990 [2] . An effective TB control programme requires early diagnosis and immediate initiation of treatment. Delay in diagnosis is serious because it not only adversely affects disease prognosis at the individual level but also promotes transmission within the community and enhances TB epidemics [3, 4] . Delays in diagnosis and treatment of TB may reflect patient delays in seeking care, health care provider delays in making diagnosis and starting treatment, or both [5] [6] [7] [8] [9] [10] [11] . A delay in initiating TB care is not always the responsibility of the patient; sometimes patients contact the health services early but the physician in charge does not suspect TB [12] . It has been found that patients become more contagious as the delay progresses. The longest delays are associated with the highest numbers of Mycobacterium tuberculosis bacilli on sputum smears. Diagnostic delay may result in more advanced and severe disease, higher mortality and sustained spread of M. tuberculosis in the community as untreated people continue to transmit the infection to others [13, 14] . The importance of delay is reflected in increasing costs and mortality due to TB. The many factors causing delay in diagnosis and treatment must be clearly identified and addressed locally in order to improve the quality and effectiveness of national TB control programmes (NTP). Studies analysing delays and their determinants provide useful evidence for assessment of case-finding success under DOTS.
The objectives of this study in Sudan were to estimate the extent of pulmonary TB patient delay in accessing care in Gezira State and to determine some of the factors associated with delays.
Methods

Study area
Gezira State, located in the centre of Sudan, is one of the high TB burden states in the country. The TB case detection rate was 37.9% in 2010 [15] , which is far below the target of 70%, developed by the Stop TB partnership and the World Health Assembly, and within the Millennium Development Goal framework [16] . TB care is provided through 41 TB management units (TBMUs) distributed throughout the State [17] .
Study design
This was a cross-sectional and casecontrol study to explore patient delay in diagnosis and treatment of TB. A cross-sectional phase was conducted to determine the extent of delay, and then a nested case-control phase was carried out comparing patients delaying above and below the median time.
Study population and sampling
The study population was newly diagnosed (within 2 weeks) smear-positive pulmonary TB cases aged 15 years and older who attended the selected TBMUs during the study periods.
The sampling type was simple random. All the 41 TBMUs in the 5 localities were considered and 10 of them were selected randomly (i.e. 2 out of every 8 on average). Based on the estimated incidence of TB with a maximum allowed error of 10% and a 95% confidence interval (CI) the sample size was calculated as 282 and rounded up to 292 [18] . The sample was divided across the 5 localities according to population size by dividing the locality population over the total population of the state multiplied by the sample size. Within the TBMU, respondents were selected conveniently until the required sample was completed. The response rate was 100%.
The cut-off point for long delays was defined according to the median delay of the sample. Patients with delays greater than the median were categorized as cases, while those with delays less than or equal to the median were considered as controls.
Data collection techniques and tools
Patients were interviewed using a precoded, pre-tested questionnaire. The questionnaire included information about patients' sociodemographic characteristics and selected factors that might affect delay in receiving TB care. The laboratory register was examined to confirm data regarding the time of diagnosis. The time taken to initiate treatment was calculated after the treatment was started.
A written consent was taken from the respondents. Ethical clearance was obtained from the Ministry of Health. Objectives, steps and expected outcomes of the research were explained to the participants as well as their right to withdraw from the study at any time without any consequences for their current care. Confidentiality of the data obtained were maintained before and during the study and will continue in the future.
Data management and analysis
Data analysis was performed using SPSS for Windows, version 13. Descriptive statistics were used, such as frequency, mean and standard deviation (SD), median, minimum and maximum. Comparisons between groups were made using the chi-squared test. P value < 0.05 was considered significant and all tests were 2-sided.
Results
The mean duration of patients' delay was 27.2 (95% CI: 21.0-33.2) days. The median delay was 4 days (range or unemployed (35.3%) were more likely to delay than clerks and labourers (21.1%), and students (17.4%) (P = 0.014). Patients with debts (44.6%) or no income (50.0%) were more likely to delay than those with income equal to expenditure (17.2%) (P < 0.001). Table 2 shows that patients with a history of contact with a TB patient were more likely to delay (38.7%) than those who did not have contact (25.7%) (P = 0.043). Patients who suspected TB were also more likely to delay (44.7%) than those who had no suspicion of infection (25.3%) (P = 0.007), as did those with a history of COPD (60.0%) versus those without (27.3%) (P = 0.024). There was no significant difference in delay in care-seeking by smoking status.
Discussion
This study reported some extremely long delays between the onset of symptoms until presentation to a health care provider, ranging from 0 to 365 days. The mean duration was 27.2 days, which was lower than mean delays reported elsewhere in Sudan in Khartoum (53 days) [Mustafa MH. unpublished document], the 0-365 days). There were 83 patients in the delayed group and 209 in the non-delayed group. Table 1 shows the demographic characteristics of patients who delayed seeking care for TB compared with those who did not delay. There were no significant differences between the delayed and not delayed groups in terms of age, sex, marital status or educational level. However, there were significant differences by area of residence, occupation and income level. Patients living in urban areas were more likely to delay (45.3%) than those in rural areas (23.7%) (P < 0.001). Those who were housewives Philippines and Ethiopia (30 and 30 days respectively) [19, 20] , but higher than in Egypt, Pakistan and Botswana (24.3, 9.9 and 21 days respectively) [21, 22] . As regards the relation between patient delay and social factors [23] , the study revealed similar proportions of younger and older age groups delaying seeking care. This finding was not in agreement with a study conducted in Khartoum state where older age groups delayed longer on average (50.2 versus 64.1 days) [Mustafa MH. unpublished document]. Slightly more women in our study delayed seeking TB care than did men but the difference was not significant. More women than men delayed in a study in Yemen [21] ; but not in reports from Armenia and Brazil [24, 25] . Patients living in rural areas were significantly more likely to delay than those living in urban areas [26] .
A study in China found that less educated patients delayed longer [27] , perhaps because they lacked the knowledge to help them seek care at the right time. In contrast, our study found no significant differences by educational level. However, we did find a significant difference in care-seeking by occupational and income status. Unemployed people and housewives were more likely to delay than other occupational groups [28] (professionals and technicians, clerks and labourers); students were the least likely to delay [29] . A study in California, United States, found that unemployment was one the factors independently predicting delay greater than 60 days [28] . Economic status seems to play an important role in patient delay to seek TB care, as those with no debts were less likely to delay than people with debts. These findings are in line with reports from the Philippines and Armenia [19, 24] .
This study found that the clinical history of patients had effects on delay in accessing TB care. Those who had had contact with TB patients delayed significantly more than those who had no contact [30] . Patients who suspected TB tended to delay more than those who did not. This may be due to stigma; patients who suspect TB may be afraid to consult a care provider while those who think that they are free of TB more confidently access care [26] . Patients who had history of COPD also delayed significantly more than those with a negative history [26] . This may be because patients with a history of COPD assume that their symptoms are due to COPD and hence they do not seek help.
Ou study found no relationship between smoking and delay in accessing care. Another study in Kampala found that one of the predictors of patient delay was smoking [26] . This may be due to the fact that cough appearing in TB patients who are smokers is often attributed to smoking, resulting in delays in seeking help for TB-related symptoms.
There were some limitations to the study. Patients' recall was needed to acquire data for the study and they may have had difficulty remembering events that occurred some time ago. However, as in other studies, there was no other way to obtain this type of data than patients' recall.
To summarize, the mean patient delay was long (27.2 days). There were no significant differences between the delayed and non-delayed groups in terms of age, sex, marital status or educational level or smoking status. However, there were significant differences by area of residence, occupation, income level, history of contact with a TB patient, history of COPD and having suspicion of pulmonary TB.
